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Abstract 
 
This is a descriptive, cross sectional, facility-based, case-control 
study conducted in the Military Hospital, Khartoum Teaching Hospital, 
Centers for children with Special Needs in Khartoum state, during the 
period from July to February 2007. 
The objectives were to study the pattern of clinical presentation of 
Attention Deficit Hyperactivity Disorder (ADHD) among children aged 
2-18 years, the effect of the disorder on the child and family dynamics 
and the possible effect of food containing sugars, additives or 
preservatives as a causative factors of the disorder. 
The study included 146 children: 73 cases and 73 matched 
controls; male to female ratio was 1.35 : 1; 26 of the children (36%) were 
below 5years, 32 between 5-10years (44%), while 15 were above 
10years(21%). The study tools included questionnaires as well as 
psychological assessment according to the ICD-10, that depends mainly 
on criteria of inattention, hyperactivity and impulsivity. 
The commonest presenting symptoms were in the inattention component 
of the disorder. Among the controls symptoms of hyperactivity were 
more prevalent than the other two symptoms. Some symptoms of 
hyperactivity occurred more in males, symptoms of inattention were 
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found more in last born children in comparison to middle and first born; 
family history of similar condition was found more in males. It was also 
found that the disorder occurred more with increase in the family size, it 
was more in last born and middle born children. 
The disorder had adversely affected the social interactions of the 
cases with family and with peers, it had created stress in the relationships 
between parents, where 34% were not coping well, and 23% were having 
problems. Children with ADHD had poor school performance in51 
(69.8%) of the cases, males did better than females. 
It was noticed that the child’s age affected relations with father, 
siblings and peers; while it had no effect on mother-child relationship, 
also with regards to child’s position in the family, last born were doing 
better with mother while middle and first born did better with peers. 
Foods containing sugars, additives and preservatives were found to 
be more consumed by the cases compared to controls. Further detailed 
studies are needed to clarify this issue . 
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  ﻃﺮوﺣﺔاﻷﻣﺴﺘﺨﻠﺺ                                           
و ﻗﺪ اﺟﺮﻳﺖ , ﻣﺒﻨﻴﺔ ﻋﻠﻲ اﻟﻤﻨﺸﺎت اﻟﺼﺤﻴﺔ,ﻣﻘﻄﻌﻴﺔ-ﻋﺮﺿﻴﺔ, وﺻﻔﻴﺔاﻟﺪراﺳﺔ  هﺬﻩ 
 ﻓﻲ ﻣﺴﺘﺸﻔﻰ اﻟﺴﻼح اﻟﻄﺒﻲ أﻣﺪرﻣﺎن، ﻋﻠﻲ ﻣﺠﻤﻮﻋﺔ ﺣﺎﻻت و ﻣﺠﻤﻮﻋﺔ ﺿﺎﺑﻄﺔ
ﻓﻲ  .ﻣﺴﺘﺸﻔﻰ اﻟﺨﺮﻃﻮم اﻟﺘﻌﻠﻴﻤﻲ وﻓﻲ ﻣﺮاآﺰ ﻟﻸﻃﻔﺎل ذوي اﻻﺣﺘﻴﺎﺟﺎت اﻟﺨﺎﺻﺔ
  .م 7002اﻟﻔﺘﺮة ﻣﻦ ﻳﻮﻟﻴﻮ إﻟﻰ ﻓﺒﺮاﻳﺮ 
 اﻟﻨѧѧﺸﺎط اﻟﺰاﺋѧѧﺪ وﻋѧѧﺪم اﻻﻧﺘﺒѧѧﺎﻩ ﻓѧѧﻲ أﻃﻔѧѧﺎل  ﺧﻠѧѧﻞ  أﻧﻤѧѧﺎط دراﺳѧѧﺔهѧѧﺪاف هѧѧﻲ اﻻ
 واﻟﻈѧﺮوف  اﻟﻄﻔѧﻞ  ﺳﻨﺔ، دراﺳѧﺔ ﺗѧﺄﺛﻴﺮ هѧﺬا اﻟﺨﻠѧﻞ ﻋﻠѧﻰ 81 – 2ﺗﺘﺮاوح أﻋﻤﺎرهﻢ ﺑﻴﻦ 
ﻸﻃﻌﻤѧﺔ اﻟﺘѧﻲ ﺗﺤﺘѧﻮي ﻋﻠѧﻰ اﻟﻤﺤﺘﻤﻞ ﻟ ﺘﺄﺛﻴﺮاﻟ  اﻟﻌﺎﺋﻠﻴﺔ ﻟﻸﻃﻔﺎل اﻟﻤﺼﺎﺑﻴﻦ وأﻳﻀًﺎ دراﺳﺔ 
  . اﻻﺿﻄﺮابﻌﺎﻣﻞ ﻣﺴﺒﺐ ﻟﻬﺬا واﻟﻤﻮاد اﻟﻤﻀﺎﻓﺔ واﻟﻤﻮاد اﻟﺤﺎﻓﻈﺔ  آاﻟﺴﻜﺮﻳﺎت
وﺟﺪ أن . ﻣﺠﻤﻮﻋﺔ ﺿﺎﺑﻄﺔ 37 ﺣﺎﻻت و 37:  ﻃﻔﻞ 441ﺗﻀﻤﻨﺖ هﺬﻩ اﻟﺪراﺳﺔ 
  .53.1 : 1ﻧﺴﺒﺔ اﻟﺬآﻮر ﻟﻺﻧﺎث آﺎﻧﺖ 
ﺗﺮاوﺣѧѧﺖ (% 44 )23ﻣѧѧﻦ اﻷﻃﻔѧѧﺎل آﺎﻧѧѧﺖ أﻋﻤѧѧﺎرهﻢ أﻗѧѧﻞ ﻣѧѧﻦ اﻟﺨﺎﻣѧѧﺴﺔ، %(63 )62
  . أآﺒﺮ ﻣﻦ اﻟﻌﺎﺷﺮة(% 12) 51 أﻋﻤﺎرهﻢ ﺑﻴﻦ اﻟﺨﺎﻣﺴﺔ واﻟﻌﺎﺷﺮة، ﻓﻴﻤﺎ آﺎن
 ﺑﺎﺳѧѧﺘﻌﻤﺎل  ﺗﻌﺒﺌѧѧﺔ اﺳѧѧﺘﺒﻴﺎن ﻣѧѧﻊ ﺗﻘﻴѧѧﻴﻢ ﺳѧѧﻴﻜﻮﻟﻮﺟﻲ ﻟﻸﻃﻔѧѧﺎل  ﺗѧѧﻀﻤﻨﺖ  اﻟﺒﺤѧѧﺚادوات 
اﻟﺘﺼﻨﻴﻒ اﻟﻌﺎﻟﻤﻲ ﻟﻼﻣѧﺮاض اﻟﻄﺒﻌѧﺔ اﻟﻌﺎﺷѧﺮة و هѧﻮ ﻳﻌﺘﻤѧﺪ اﺳﺎﺳѧﺎ ﻋﻠѧﻲ اﻋѧﺮاض ﻋѧﺪم 
  ..اﻟﻨﺸﺎط اﻟﺰاﺋﺪ و اﻻﻧﺪﻓﺎع, اﻻﻧﺘﺒﺎﻩ
 ﻓﻲ ﻗﺴﻢ ﻋﺪم اﻻﻧﺘﺒﺎﻩ، ﺑѧﻴﻦ اﻟﻤﺠﻤﻮﻋѧﺔ اﻟѧﻀﺎﺑﻄﺔ وﺟѧﺪت ﻣﻌﻈﻢ اﻷﻋﺮاض آﺎﻧﺖ 
  .اآﺜﺮ ﻣﻦ اﻻﻋﺮاض اﻻﺧﺮي أﻋﺮاض اﻟﻨﺸﺎط اﻟﺰاﺋﺪ
  
iv 
أﻋѧﺮاض ﻋѧﺪم ﻟﺰاﺋѧﺪ ﻟﻮﺣﻈѧﺖ أآﺜѧﺮ ﻓѧﻲ اﻟѧﺬآﻮر، ﺑﻴﻨﻤѧﺎ ﺑﻌﺾ أﻋﺮاض اﻟﻨѧﺸﺎط ا 
 ﺑﺎﻟﻤﻘﺎرﻧѧѧﺔ ﻣѧѧﻊ اﻻﻃﻔѧѧﺎل ﻦ أوًﻻ ﻓѧѧﻲ اﻟﻌﺎﺋﻠѧѧﺔﺎﻩ وﺟѧѧﺪت أآﺜѧѧﺮ ﻓѧѧﻲ اﻷﻃﻔѧѧﺎل اﻟﻤﻮﻟѧѧﻮدﻳ اﻻﻧﺘﺒѧѧ
  .اﻟﻤﻮﻟﻮدﻳﻦ ﻓﻲ اﻟﻮﺳﻂ او ﻓﻲ اﺧﺮ اﻟﻌﺎﺋﻠﺔ
ن هѧѧѧﺬا  وﺟѧѧѧﺪ أآﻤѧѧﺎ .  ﻋѧѧﺎﺋﻠﻲ ﻟﻠﻤѧѧѧﺮض وﺟѧѧﺪ أآﺜѧѧﺮ ﻓѧѧѧﻲ اﻟѧѧѧﺬآﻮر وﺟѧѧﻮد ﺗѧѧѧﺎرﻳﺦ
و ﻓﻲ اﻻﻃﻔﺎل اﻟﻤﻮﻟѧﻮدﻳﻦ ﻓѧﻲ اﻟﻮﺳѧﻂ , ﻠﺔاﻻﺿﻄﺮاب ﻣﻮﺟﻮد أآﺜﺮ ﻣﻊ زﻳﺎدة أﻓﺮاد اﻟﻌﺎﺋ 
  .و ﻓﻲ اﺧﺮ اﻟﻌﺎﺋﻠﺔ
ﺮاد ﻸﻃﻔѧﺎل اﻟﻤѧﺼﺎﺑﻴﻦ ﻣѧﻊ أﻓѧ  اﻻﺟﺘﻤﺎﻋﻴѧﺔ ﻟ ﻌﻼﻗѧﺎت اﻟ ﺳﻠﺒﻴًﺎ ﻋﻠﻰ أﺛﺮ هﺬا اﻟﺨﻠﻞ 
 آﺎﻧѧﺖ  ﻣѧﻦ اﻻهѧﻞ %32ﻋﻼﻗѧﺔ اﻷﺑѧﻮﻳﻦ، اﻟﻌﺎﺋﻠﺔ وﻣﻊ أﺗﺮاﺑﻬﻢ، آﻤﺎ ﺧﻠﻖ  ﺿﻐﻮﻃﺎ ﻓѧﻲ 
ﻃﻔѧѧﺎل اﻷ. ﻳѧѧﺴﺘﻄﻴﻌﻮا اﻟﺘﻌﺎﻣѧѧﻞ ﻣѧѧﻊ هѧѧﺬا اﻟﺨﻠѧѧﻞ ﻓѧѧﻲ أﻃﻔѧѧﺎﻟﻬﻢ ﻟѧѧﻢ % 43ﻞ و ﻟѧѧﺪﻳﻬﻢ ﻣѧѧﺸﺎآ 
اﻟѧѧﺬآﻮر آѧѧﺎﻧﻮا أﺣѧѧﺴﻦ ﻗﻠѧѧﻴًﻼ ﻣѧѧﻦ . % (8.96)  ﻟѧѧﺪﻳﻬﻢ اداء ﻣﺪرﺳѧѧﻲ ﺿѧѧﻌﻴﻒ اﻟﻤѧѧﺼﺎﺑﻴﻦ
  .اﻹﻧﺎث ﻓﻲ اﻟﺪراﺳﺔ
ﻟﻮﺣﻆ أن ﻋﻤﺮ اﻟﻄﻔﻞ ﻳﺆﺛﺮ ﻋﻠﻰ ﻋﻼﻗﺘﻪ ﻣѧﻊ اﻷب، اﻷﺧѧﻮة واﻷﺗѧﺮاب ﻓѧﻲ ﺣѧﻴﻦ 
 ﻓѧﻲ اﻷﻃﻔѧﺎل اﻟﻤﻮﻟѧﻮدﻳﻦ : ﻟﻌﺎﺋﻠﺔ أﻳѧﻀًﺎ ﻳѧﺆﺛﺮ ﻻ ﻳﺆﺛﺮ ﻋﻠﻰ اﻟﻌﻼﻗﺔ ﻣﻊ اﻷم، اﻟﺘﺮﺗﻴﺐ ﻓﻲ ا 
 أوًﻻ أو ﻓѧﻲ اﻟﻤﻨﺘѧﺼﻒ اﺧﺮ اﻟﻌﺎﺋﻠﺔ ﻟﺪﻳﻬﻢ ﻋﻼﻗﺎت اﺣﺴﻦ ﻣѧﻊ اﻣﻬѧﺎﺗﻬﻢ ﺑﻴﻨﻤѧﺎ اﻟﻤﻮﻟѧﻮدون 
  .ﻟﺪﻳﻬﻢ ﻋﻼﻗﺎت أﺣﺴﻦ ﻣﻊ أﺗﺮاﺑﻬﻢ
 ﻋﻠѧѧﻰ اﻟѧѧﺴﻜﺮﻳﺎت واﻟﻤѧѧﻮاد اﻟﻤѧѧﻀﺎﻓﺔ واﻟﺤﺎﻓﻈѧѧﺔ وﺟѧѧﺪ أﻧﻬѧѧﺎ ﺔاﻷﻃﻌﻤѧѧﺔ اﻟﻤﺤﺘﻮﻳѧѧ
ﺔ ﻣﻊ اﻟﻤﺠﻤﻮﻋﺔ اﻟﻀﺎﺑﻄﺔ ﻣﻤѧﺎ ﻳﺤﺘѧﺎج ﺗﺴﺘﻬﻠﻚ اآﺜﺮ ﻣﻦ ﻗﺒﻞ اﻻﻃﻔﺎل اﻟﻤﺼﺎﺑﻴﻦ ﺑﺎﻟﻤﻘﺎرﻧ 
  .اﻟﻲ اﻟﻤﺰﻳﺪ ﻣﻦ اﻟﺪراﺳﺎت اﻟﻤﻔﺼﻠﺔ  ﻟﻠﺘﻮﺿﻴﺢ اآﺜﺮ
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1. Introduction & Literature Review  
Attention Deficit Hyperactivity Disorder is the most common 
neurobehavioral disorder of childhood. It’s one of the most prevalent 
chronic health conditions affecting school-aged children.(1) It becomes 
apparent in some children in the preschool and early school years. It 
is hard for these children to control their behavior and/ or pay 
attention.The condition has an adverse effect on parents and families. 
1.1  Definition: 
According to the Diagnostic and Statistical Manual of Mental 
Disorders-IV, ADHD is a developmental disorder that arises in 
childhood, in most cases before the age of 7 years,  characterized by 
developmentally inappropriate levels of inattention and/or 
hyperactive-impulsive behavior, it results in impairment in one or 
more major life activities, such as family, peer, educational, 
occupational, social, or adaptive functioning. (2)  
What is ADHD?  
In 1998, the National Institutes of Mental Health agreed that 
Attention Deficit Hyperactivity Disorder (ADHD) is indeed a  
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legitimate psychological condition even though its definition 
has not been fully pinned down. ADHD is a syndrome generally 
characterized by the following symptoms that first occur before the 
age of seven: Inattention, Hyperactivity, Impulsivity. 
1.2 Historical background: 
ADHD was first described by Dr. Heinrich Hoffman in 1845. 
A physician who wrote books in Medicine and Psychiatry Dr. 
Hoffman was also a poet who became interested in writing for 
children when he didn’t find suitable materials to read to his 3 year 
old son. The result was a book of poems, complete with illustrations 
about children and their characteristics. 
“The story of fidgety Phillip’’ was an accurate description of a 
little boy who had ADHD. 
Yet it was not until 1902 that Sir George F. Still, a pioneer in 
pediatrics in UK, published a series of lectures to The Royal College 
of Physicians in England in which he described a group of impulsive 
children with significant behavioral problems, caused by a genetic 
dysfunction and not by poor child-rearing. Children who would 
today be easily recognized as having ADHD. (3) 
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Bradley’s  observation in 1937 of the unexpected effect of 
amphetamine on hyperactivity and other behavioral problems 
provided an important practical reason for making a clinically based 
diagnosis.(4) 
The influential writings of Laufer et al, (1957) ensured a 
frequent and increasing diagnostic practice among pediatricians in 
the US. Both the diagnosis of attention deficit disorders and the 
prescription of sympathomimetic central nervous stimulants became 
very common indeed during the 1960s and 1970s. (5) 
In the UK and France, by contrast, the diagnosis and the 
treatment both remained rather rare events. Both stayed much more 
closely tied to overt neurological conditions such as epilepsy and 
cerebral palsy. In both countries the dominant theories of children’s 
disorders stressed psychological etiologies, and this may have 
restricted the use of a diagnostic concept of hyperactivity, for which 
the implications were of physical cause and treatment. (6) 
The 1970s and 1980s saw the arrival of explicit diagnostic 
criteria and a rapid growth of research. Intensive biological, 
experimental psychological and psychopharmacological 
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investigations made ADHD the childhood condition most written 
about and most cited. 
Since then several thousand scientific papers on the disorder 
have been published, providing information on its nature, course, 
impairments and treatment. 
 
1.3 Epidemiology: 
The prevalence rates in various studies depend critically upon 
the definition of what constitutes a case. The most widely repeated 
figure is what is suggested by the DSM manual: 
DSM-IV estimates the prevalence in the US as: 3-5% (7) 
This estimation is based on the experience of clinicians rather 
than any empirical data. Community studies estimates it as 4-12% 
reaching up to 19% of primary school boys. (8) 
Studies based on rating scales also give high rates in the 
absence of a validated cut-off point on the scales, so exact rates have 
little meaning, however no prevalence rates were found in Sudan or 
nearby countries. 
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Fattah M, studied emotional and behavioral problems among Saudi 
school children and adolescents; prevalence and risk factors. The 
study included 1239 males, hyperactivity was found in 6.1% of 
them.(9) 
In Sudan, Salma Abdulla in 2005 studied the pattern and 
precipitating factors of psychological disorders in children and 
adolescents in Khartoum State : of 72 children ADHD affected 30.6% 
of them mainly in the age groups below 5 & 5-10 years.(10) 
Al Sharbati M, Al Hussaini A studied the behavior of 1502 school 
boys aged 6-14 years, from 8 randomly selected public schools in 
Muskat. 117 (7.8%) had hyperactivity behavior and its 
complications.(11)  
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1.3.1  Gender Difference : 
Males are 3-4 times more affected than females. (12)  This might 
be explained by the fact that adults are often more tolerant of 
hyperactivity in girls than in boys, at least before school age. This 
could lead to some under-identification in girls. 
When hyperactive girls and hyperactive boys are directly 
compared,  evidence suggests that girls are even more likely to show 
neurodevelopmental delays in language, cognitive, and motor skills 
(13),(14). However the out look in affected girls is very like that of 
affected boys; they are equally likely to develop co-morbid conduct 
disorder and their short-term course is very similar. 
 
1.3.2  Geographical Differences : 
This reflects the enormous variation in practice in different 
parts of the world. Higher incidence in the States compared to U.K, 
the use of different classifications and rating scales may account for 
this.  
Also it was noted that cases are being reported more in cities 
than in rural areas which might reflect differences in culture. 
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Presumably the urban-rural differences do not result from the city 
environment itself but from the greater rates of psychological 
disadvantage that, in western cultures, are to be found there. While 
this does not rule out genetic explanations, because drifts of 
population could in theory account for the findings, it is likely that 
there is an environmental contribution to the observed prevalence 
rates. (15) 
1.4  Etiology: 
It’s a heterogeneous condition for which no single cause was 
found . Intensive research has been in progress for decades to clarify 
the etiology of hyperactive behaviors. 
Most associations have been found in case –control studies 
where the cases are from specialized clinics and the controls are from 
the general population. (16) 
 It may of course be the case that ultimately the best level of 
explanation will be that of biological brain function ; but that is not 
the case yet. It might be that altered psychological processes are 
responsible, and the biological mechanisms are complex and 
heterogeneous. The following factors have been suspected: 
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Genetic & Environmental factors. (17) 
Functional brain differences. 
Family history. 
Dietary Factors: sweets, sugars, chocolate, additives and 
preservatives.(18),(19) 
 Several studies have been done in this area: 
Beiderman et al completed a double-blind, family-genetic study of 
140 boys diagnosed with ADHD and, as controls, 120 boys 
without the disorder. These groups had 454 and 368 first degree 
(parent, brother, sister) biological relatives , respectively. (20)  
Goddard J ,in University of Mississippi (USA) in 2000 proposed an 
interesting theory that there is an inverse relation between brain 
processing speed and perceived passage of time ; in ADHD there 
is distorted passage of time in which time passes so quickly that 
concentration becomes difficult, so treating those children with 
stimulants is logical.(21) 
Kaneko M et al, in Japan in 1993 studied the hypothalamic-
pituitary-adrenal axis function in children with ADHD: 
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They found that there is abnormal diurnal rhythm and non-
suppression in DST (dexamethazone suppression test) in 
children with severe ADHD.(22) 
Girard NL et al, in Yale University (USA) demonstrated that there 
is a blunted catecholamine response after glucose ingestion in 
patients with ADHD, they studied 17 ADHD patients and 11 
controls, and measured the response after giving them oral 
glucose load: 1.75g/kg. The rise in epinephrine and 
norepinephrine  was 50% lower in the ADHD group.(23) 
Carlsson ML in Sweden in 2000 studied the role of cortical 
Glutamate. In pathophysiology of both ADHD and OCD 
(Obcessive Compulsive Disorders ) he found that there is high 
level of cortical glutamate in OCD, In comparison to low levels in 
ADHD especially in the prefrontal region.(24) 
Berdences JL in Spain in 2001 studied the possible risk factors in 
diet: He found that vitamins and minerals supplements has 
positive effects on patients, while chocolate, sugar sweeteners 
,additives & preservatives can enhance the incidence of the 
syndrome.(25) 
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Boris M et al in New York studied a group of 26 ADHD children. 
They used multi-item elimination diet; 19 (73%) of the group 
responded favorably . In 16 children double-blind placebo 
controlled food challenge was used. It was found that atopic 
children have higher response than non-atopics.(26) 
Bandstra et al, in University of Miami (USA) in 2001 demonstrated 
that there is a stable cocaine-specific effect on indicators of 
sustained attention processing during early childhood years, 
causing attention defects in those exposed.(27) 
Bekarglu M et al in Turkey studied the relationship between 
serum free fatty acids (FFA) and zinc in patients with ADHD: 
48 patients (33 males and 15 females) ,and 45 controls 
were studied : serum FFA and zinc levels were low in patients 
in comparison to controls.(28)  
1.5  Recent Studies on Causes of ADHD. 
Some knowledge of the structure of the brain is helpful in 
understanding the research scientists are doing in search for a 
physical basis for attention deficit hyperactivity disorder. One part of 
the brain that scientists have focused on in their search is the frontal 
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lobes of the cerebrum. The frontal lobes allow us to solve problems, 
plan ahead, understand the behavior of others, and restrain our 
impulses. The two frontal lobes, the right and the left, communicate 
with each other through the corpus callosum, (nerve fibers that 
connect the right and left frontal lobes). 
The basal ganglia are the interconnected gray masses deep in 
the cerebral hemisphere that serve as the connection between the 
cerebrum and the cerebellum and, with the cerebellum, are 
responsible for motor coordination. The cerebellum is divided into 
three parts. The middle part is called the vermis. 
All of these parts of the brain have been studied through the 
use of various methods for seeing into or imaging the brain. These 
methods include functional magnetic resonance imaging (fMRI) 
positron emission tomography (PET), and single photon emission 
computed tomography (SPECT). The main or central psychological 
deficits in those with ADHD have been linked through these studies. 
By 2002 the researchers in the NIMH Child Psychiatry Branch had 
studied 152 boys and girls with ADHD, matched with 139 age- and 
gender-matched controls without ADHD. The children were scanned 
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at least twice, some as many as four times over a decade. As a group, 
the ADHD children showed 3-4 percent smaller brain volumes in all 
regions—the frontal lobes, temporal gray matter, caudate nucleus, 
and cerebellum. 
This study also showed that the ADHD children who were on 
medication had a white matter volume that did not differ from that of 
controls. Those never-medicated patients had an abnormally small 
volume of white matter. The white matter consists of fibers that 
establish long-distance connections between brain regions. It 
normally thickens as a child grows older and the brain matures. 
Although this long-term study used MRI to scan the children's 
brains, the researchers stressed that MRI remains a research tool and 
cannot be used to diagnose ADHD in any given child. This is true for 
other neurological methods of evaluating the brain, such as PET and 
SPECT. 
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1.6 Recognition of Hyperactivity : 
1.6.1 Behavioral components: 
Hyperactivity is a term for a disposition to behave in a restless, 
inattentive, distractible and disorganized fashion. It refers to 
qualitative changes, not simply moving about more than most 
children. 
The different aspects of this sort of behavior: hyperactivity, 
attention deficit and impulsiveness need to be defined. (29)  
1.6.2 Attention Deficit: 
A behavioral trait involving orienting only briefly to tasks 
imposed by adults , changing activities rapidly when spontaneous 
choice is allowed, and playing for brief periods only. 
Direct observations as well as reports by parents and teachers 
confirm that these behaviors are more common in children who have 
received a diagnosis of ADHD than in normal controls or children 
with other behavioral disorders.(30) 
1.6.3  Hyperactivity: 
It means an excess of movements. There is a wide range of 
activity in the normal population and no very clear point at which 
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activity level becomes excessive. Over-activity can refer to an 
increased tempo of normal activities, an increase in purposeless 
minor movements that are irrelevant to the task in hand (fidgeting), 
or an amount of movement of the whole body that is excessive for the 
situation (restlessness).(31) 
    Direct observations and mechanical recordings of the legs &trunk 
movements have indeed shown an excess in children with ADHD.(32) 
1.6.4 Impulsiveness: 
Means acting without reflecting. In different contexts this may 
imply getting into dangerous situations because of restlessness, 
thoughtless rule-breaking. These behaviors are seen in children with 
ADHD; but also non-hyperactive children who are oppositional or 
aggressive .In principle children can break rules & get into danger & 
act out of turn for other reasons than thoughtlessness, they may act 
from bravado or anger, however these actions are only circumstantial 
and do not occur in more than one setting, and this is not the case 
with ADHD. Therefore there are many scores and rating scales to 
pick abnormal behaviors. (33) 
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1.7 Is It Really ADHD? 
Not everyone who is overly hyperactive, inattentive, or 
impulsive has ADHD. Since most people sometimes blurt out things 
they didn't mean to say, or jump from one task to another, or become 
disorganized and forgetful, how can specialists tell if the problem is 
ADHD? 
Because everyone shows some of these behaviors at times, the 
diagnosis requires that such behavior be demonstrated to a degree 
that is inappropriate for the person's age. The diagnostic guidelines 
also contain specific requirements for determining when the 
symptoms indicate ADHD: (1) The behaviors must appear early in 
life, before age 7. (2) continue for at least 6 months.( 3) The behaviors 
must create a real handicap in at least two areas of a person's life such 
as in the schoolroom, on the playground, at home, in the community, 
or in social settings. So someone who shows some symptoms but 
whose schoolwork or friendships are not impaired by these behaviors 
would not be diagnosed as ADHD. Nor would a child who seems 
overly active on the playground but functions well elsewhere receive 
an ADHD diagnosis. 
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To assess whether a child has ADHD, specialists consider 
several critical questions: Are these behaviors excessive, long-term, 
and pervasive? That is, do they occur more often than in other 
children the same age? Are they a continuous problem, not just a 
response to a temporary situation? Do the behaviors occur in several 
settings or only in one specific place like the playground or in the 
schoolroom? The person's pattern of behavior is compared against a 
set of criteria and characteristics of the disorder as listed in the DSM-
IV-TR. 
 
1.8 Complications: 
How serious is ADHD? 
 
1.8.1   Emotional disorders: 
In addition to a host of other diagnoses that accompany the 
diagnosis of ADHD, there is also evidence that other emotional 
difficulties are more common in this group. More than half of 
children with attention-deficit disorder have accompanying 
disorders, including anxiety, depression, and conduct disorders. 
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(Children with ADHD who experience anxiety or depression are also 
more likely to suffer from low self-esteem.) One study found that 
25% of children with ADHD have or develop bipolar disorder 
(commonly called manic depression). A 2000 study found that 
although boys with ADHD may be more prone to experience 
negative emotions than boys without ADHD, they are less likely to 
feel badly when they observe others in difficult circumstances. One 
possible, and speculative, explanation for this is that ADHD boys are 
reluctant to empathize with the negative emotional experiences of 
other people in order to protect themselves from experiencing 
parallel feelings. (34) 
 
1.8.2 Social Problems: 
Even if these emotional disorders are absent in childhood, the 
ADHD child's relationship with others is volatile, and he or she is 
often unhappy from a very young age. Research indicates that any 
ADHD child, particularly an aggressive child, has trouble getting 
along with others and is less liked by his or her peers. (35) 
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Some children with Attention Deficit Disorder experience 
significant problems socializing with peers and cooperating with 
authority figures. This is because when children have difficulty 
maintaining attention during an interaction with an adult, they may 
miss important parts of the conversation. This can result in the child 
not being able to follow directions and so called "memory problems" 
due to not listening in the first place. In this case, the child is not 
being disobedient or "strong willed" though they may be labeled as 
such. When giving directions to Attention Deficit Disorder children it 
is important to have them repeat the directions to make sure they 
have correctly received them. For younger children with Attention 
Deficit Disorder, the directions should consist of only one or two step 
instructions. For older children more complicated directions should 
be stated in writing.  
Children with poor attention and concentration often miss 
important aspects of social interaction with their peers. When this 
happens, they have a difficulty time "fitting in." They need to focus in 
on how other the children are playing with each other and then 
attempt to behave similarly. Attention Deficit Disorder kids often 
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enter a group play situation like the proverbial "bull in the china 
closet" and upset the play session. As they improve their ability to 
attend and concentrate, Attention Deficit Disorder children can be 
coached on how to play appropriately with others. 
Attention Deficit Disorder children may have poor impulse 
control. This can result in several different problems during play 
time. First, they may have difficulty stopping a behavior once they 
have started. They may also carry the behavior to a level of intensity 
that is too much for the average child. This can even happen when 
the child is engaged in "horse play" with an adult. They often get 
"carried away" and don’t know when to stop. This can result in 
negative feelings among those playing and make the others involved 
not want to play with the Attention Deficit Disorder child. 
 
1.8.3 Learning Problems: 
Although speech and learning disorders are common in 
children with ADHD, the disorder does not affect intelligence. People 
with the problem span the same IQ range as the general population. 
One study suggested, however, that 90% of ADHD children were 
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underachievers and that half were held back at least once. About 20% 
have reading difficulties and 60% have serious handwriting 
problems.  Adults with ADHD are also at very high risk for these 
conditions. (36) 
The following might be responsible for the learning problems 
in these children: 
 
1.8.3.a  Attention  and Concentration : 
ADHD children are usually distracted and made inattentive by 
an over stimulating environment (such as a large classroom). They 
are also inattentive when a situation is low-key or dull. Some experts 
believe that certain parts of the brain in ADHD children may be 
under active so that they fail to be aroused by non stimulating 
activities. In contrast, however, they may exhibit a kind of "super 
concentration" to a highly stimulating activity (such as a video game 
of a highly specific interest). Such children may even become over-
attentive, so absorbed in a project that they cannot modify or change 
the direction of their attention.(37) 
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1.8.3.b  Impaired Short-Term Memory: 
Many experts now believe that an essential feature in ADHD, 
as well as in learning disabilities, is impaired working or short-term 
memory. People with ADHD are unable to "hold" groups of 
sentences and images in their mind so that they can extract organized 
thoughts from them. Such people then may not necessarily be 
inattentive so much as be unable to remember a full explanation 
(such as a homework assignment) or unable to complete processes 
that require remembering sequences, such as model building. In 
general, children with ADHD are often attracted to activities (e.g. 
television, computer games, or active individual sports) that do not 
tax this working memory or produce distractions. Children with 
ADHD have no differences in long term memory compared with 
other normal children.(37) 
1.8.3.c  Inability to Manage Time:  
Studies suggest that children with ADHD have difficulties 
being on time and planning the correct amount of time to complete 
tasks. (This may coincide with short-term memory problems.) In one 
study, although children with probable ADHD were able to self-
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report many ADHD symptoms, they tended to believe they used 
their time wisely, in contrast to reports by their teacher.(37) 
 
1.8.3.d  Lack of Adaptability: 
ADHD children have a very difficult time adapting to even 
minor changes in routines, such as getting up in the morning, putting 
on shoes, eating new foods, or going to bed. Any shift in a situation 
can precipitate a strong and noisy negative response. Even when they 
are in a good mood, they may suddenly shift into a tantrum if they 
meet with an unexpected change or frustration. In one experiment, 
ADHD children were able to closely anchor their attention when they 
were directly cued to a specific location, but they had difficulty 
shifting their attention to an alternative location. (37) 
 
1.8.3.e  Hypersensitivity and Sleep Problems:  
ADHD children are often hypersensitive to sights, sounds and 
touch, and complain excessively about stimuli that seem low key or 
bland to others. Sleeping problems usually occur well after the point 
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at which most small children sleep through the night. In one study, 
63% of children with ADHD had trouble sleeping. (37) 
 
1.8.4   Effects on the family: 
The time and attention needed to deal with the ADHD child 
can change internal family relationships and have devastating effects 
on parents and siblings.(38),(39)  
 
1.8.5. Effects on Parents: 
The ADHD child is wonderful one day and terrible the next 
and can hurt the parent's feelings as drastically as an adult can. 
Parents must protect themselves and their child by establishing tough 
but kind rules about where their space ends and the child's begins. 
The effects on parents are multiple:  
Mothers generally get the brunt of the emotional and physical 
abuse that an ADHD child can produce, which is sadly ironic because 
the child tends to love the mother intensely and feel safe with her.  
Parents may have to give up on the idea of an immaculate 
house and a hot meal every night. (One advantage of an ADHD child 
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in the family is that the parents learn that they are not perfect, nor do 
they have to be. In fact, striving for perfection is among the most 
counterproductive goals to pursue in raising an ADHD, or any, 
child). (40) 
Parents must face the dislike and anger of other parents and see 
their own child rejected. It is very easy to fall into an emotional black 
hole, and feel alone, inadequate, and helpless.  
Marriages are often stressed to the breaking point because of 
exhaustion and disagreements between the husband and wife on 
how to raise the ADHD child. (41) 
 
1.8.6  Effects on Siblings : 
Siblings of ADHD children have particular difficulties, and are 
also at risk for psychological impairment, depression, drug abuse, 
and language disorders. The non-ADHD sibling does not have the 
control a parent does in the management of the ADHD child's 
behavior and is very likely to feel alienated and alone. Non-ADHD 
children are often victimized by ADHD siblings who may be 
demanding and aggressive needing extra attention. 
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A sibling who is not given attention in his or her own right may 
begin to imitate undesirable behaviors or to act out negatively in 
other ways. It is very important to make the brothers and sisters 
equally vital to the family's functioning. It should be strongly 
emphasized, however, that their value in the family should never be 
as fellow-caregivers of the ADHD sibling. (42) 
 
1.9  Presentation and Diagnosis: 
Some parents see signs of inattention, hyperactivity, and 
impulsivity in their toddler long before the child enters school. The 
child may lose interest in playing a game or watching a TV show, or 
may run around completely out of control. But because children 
mature at different rates and are very different in personality, 
temperament, and energy levels, it’s useful to get an expert’s opinion 
of whether the behavior is appropriate for the child’s age .Parents can 
ask their child’s pediatrician, or a child psychologist or psychiatrist, 
to assess whether their toddler has ADHD or is, more likely at this 
age, just immature or unusually exuberant.(43) 
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Different rating scales for parents and teachers have been 
widely used; they are mainly used in epidemiological surveys and for 
measuring outcome in drug trials. 
For subject individuals, in order to make the diagnosis DSM-IV 
and ICD-10 (International Classification of Disease -10) are the 
mainstay diagnostic tools in the States and UK respectively. 
They are very similar in the behaviors that are considered to be 
the basis for the diagnosis; they vary however in the rules for 
weighting them. 
In DSM-IV, impulsiveness and hyperactivity are pooled 
together, whereas in ICD-10 they are considered separately, so 
impulsive behaviors can not by themselves amount to grounds for 
the diagnosis and inattentive restlessness must also be present . 
Hyperkinetic disorders could resemble the mixed subtypes of 
ADHD. 
So DSM-IV picks up a more common, and perhaps less 
distinctive pattern. 
The requirement for pervasiveness in both classifications helps 
in generating a discriminatively valid diagnosis. 
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1.9.1.Diagnosis according to The American Psychiatric Association 
4th edition of Diagnostic &Statistical Manual (DSM-IV): (44) 
A: Either 1 or 2: 
1. Should have 6 or more of the following symptoms of inattention, 
persisting for at least 6 months to a degree that is maladaptive and 
inconsistent with developmental level: 
a. Often fails to give close attention to detail, makes careless 
mistakes. 
b. Often has difficulty sustaining attention in tasks or play.  
c. Often does not seem to listen when spoken to directly. 
d. Often does not follow through and fails to finish tasks.  
e. Have difficulty organizing tasks and activities. 
f. Avoids or dislikes tasks requiring sustained mental effort. 
g. Often loses things necessary for tasks or activities. 
h. Is often easily distracted by extraneous stimuli. 
i. Is often forgetful in daily activities.  
 
2. Should have 6 or more of the following symptoms of 
hyperactivity-impulsivity persisting for at least 6 months to a 
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degree that is maladaptive and inconsistent with developmental 
level: 
a. Often fidgets or squirms when sitting.  
b. Has difficulty remaining seated when required to do so.  
c. Often runs about or climbs excessively in inappropriate 
situations. 
d. Has difficulty playing quietly. 
e. Is often "on the go," acts as if "driven by a motor."  
f. Often talks excessively. 
g. Often blurts out answers to questions before they have been 
completed.  
h. Has difficulty awaiting turn. 
i. Often interrupts or intrudes on others. 
B. Onset of some symptoms before the age of seven. (It should be 
noted that children with the inattentive subtype often are not 
diagnosed until they are above seven years of age.) 
C. Symptoms occur in two or more settings (for example home and 
school).  
 29
D. Clear evidence of significant impairment in social or academic 
functioning. 
E. Not caused by a pervasive developmental disorder, schizophrenia, 
or any other psychotic disorder, and is not better accounted for by 
another mental disorder, including anxiety or depression.  
In addition, there are three subtypes: 
(1) Predominantly inattentive type (A1 is met but not A2 for the 
past six months). 
(2) Predominantly hyperactive-impulsive type (A2 is met but not 
A1 for the past six months). 
(3) Combined type (both A1 and A2 are met for past 6 months).  
1.9.2  The ICD-10 (45) 
Group 1 A. Inattention: Should have 6 or more of: 
2. Fails to give close attention to details. 
3. Has difficulty in sustaining attention in tasks or play. 
4. Dose not seem to listen when spoken to directly. 
5. Dose not follow through and fails to finish tasks. 
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6. Avoids tasks requiring sustained mental effort. 
7. Often loses things necessary for tasks or activities. 
8. Often easily distracted by extraneous stimuli. 
 
Group 2 B. Hyperactivity-Should have 3 or more of: 
1. Often fidgets or squirms when sitting. 
2. Has difficulty in remaining sitting when asked to. 
3. Often runs around or climbs excessively in inappropriate 
situations. 
4. Has difficulty in playing quietly.  
5. Often (on the go) as if driven b a motor. 
 
Group 3 C. Impulsivity: At least one of: 
1. Often talks excessively 
2. Often blurts out answers before questions have been completed 
3. Has difficulty awaiting turn  
4. Often interrupts or intrudes 
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Group 4 Onset of symptoms before the age of seven years. 
 
Group 5 Symptoms occur in more than one setting. 
 
Group 6 Clear evidence of significant impairment in social or 
academic functions. 
 
Group 7 Not caused by other disorder. 
 
1.10   Treatment: 
Management must be comprehensive, biological, family ,school 
and teacher contributions need to be assessed.(45) 
The aggression, learning abilities and emotional life of affected 
children need to be fully evaluated. 
The Multimodal Treatment Study of Children with Attention 
Deficit Hyperactivity Disorder. The MTA study included 579 (95-98 
at each of 6 treatment sites) elementary school boys and girls with 
ADHD, who were randomly assigned to one of four treatment 
programs: (1) medication management alone; (2) behavioral 
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treatment alone; (3) a combination of both; or (4) routine community 
care. In each of the study sites, three groups were treated for the first 
14 months in a specified protocol and the fourth group was referred 
for community treatment of the parents' choosing. All of the children 
were reassessed regularly throughout the study period. An essential 
part of the program was the cooperation of the schools, including 
principals and teachers. Both teachers and parents rated the children 
on hyperactivity, impulsivity, and inattention, and symptoms of 
anxiety and depression, as well as social skills. 
The results of the study indicated that long-term combination 
treatments and the medication-management alone were superior to 
intensive behavioral treatment and routine community treatment. 
And in some areas—anxiety, academic performance, oppositionality, 
parent-child relations, and social skills—the combined treatment was 
usually superior. Another advantage of combined treatment was that 
children could be successfully treated with lower doses of medicine, 
compared with the medication-only group. 
There are many options available for treatment: 
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1.10.1 Medications :  
The most powerful treatment available is medication with CNS 
stimulants such as: dexamphitamine and methylphenidate. 
The medications that seem to be the most effective are a class of 
drugs known as stimulants. Following is a list of the stimulants, their 
trade (or brand) names, and their generic names. "Approved age" 
means that the drug has been tested and found safe and effective in 
children of that age. 
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   Table 1: Medications for ADHD 
Trade Name Generic Name Approved Age 
Adderall amphetamine 3 and older 
Concerta methylphenidate 6 and older 
Cylert* pemoline 6 and older 
Dexedrine dextroamphetamine 3 and older 
Dextrostat dextroamphetamine 3 and older 
Focalin dexmethylphenidate 6 and older 
Metadate  methylphenidate 6 and older 
Ritalin methylphenidate 6 and older 
Ritalin SR methylphenidate 6 and older 
Ritalin LA methylphenidate 6 and older 
*Because of its potential for serious side effects affecting the liver, 
Cylert should not ordinarily be considered as first-line drug therapy . 
Source: National Institute for Mental Health booklet. 
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The U.S. Food and Drug Adminstration (FDA) recently 
approved a medication for ADHD that is not a stimulant. The 
medication, Strattera®, or atomoxetine, works on the 
neurotransmitter norepinephrine, whereas the stimulants primarily 
work on dopamine. Both of theses neurotransmitters are believed to 
play a role in ADHD. More studies will need to be done to contrast 
Strattera with the medications already available, but the evidence to 
date indicates that over 70 percent of children with ADHD given 
Strattera manifest significant improvement in their symptoms. 
Trials have shown that such drugs produce a large fall in the 
hyperactive behavior. 
Side effects are mild and the main contraindications are: 
Ticks, heart disease, autism, even these are not absolute 
contraindications. 
Similar results occur in normal children with reduction in 
activity levels and enhancement of attentive behavior. (46) 
The impact of stimulants on development is still unclear. 
Controlled trials last a few months only at the very most. Treatment 
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however is often maintained for years and the risks from the disorder 
appear over a period of several years. 
The uncertainty about the long term effects is the main reason 
for controversy about the place of medication in therapy.  
Jacobvits et al recently reviewed the issue but still could not resolve 
the problems. (47)   Some studies suggest a better outcome in those 
taking drugs for a longer time (48), some a minor improvement in self-
esteem in those who have had medication in the past   , some no 
improvement at all. (49) 
When children stop taking medications after a period of years,   then 
some but not all show a worsening of symptoms. (50)Harmful effects 
of medication in encouraging external attributions and loss of 
personal responsibility have not been found.(51) 
Drug treatment may well need to be prolonged over years. It 
should be monitored throughout this time with occasional periods off 
medication to assess the continuing effectiveness of suppressing the 
target symptom of hyperactivity. 
1.10.2 Diet: 
Dietary treatment should still be seen as experimental.The 
 37
evidence supports the idea that parents who have seen a 
change in their child’s behavior due to particular foods are often 
right. 
A number of diets have been suggested for people with ADHD. 
Several well-conducted studies have failed to support dietary effects 
of sugar and food additives on behavior, except possibly in a very 
small percentage of children. Various studies have reported 
behavioral improvement with diets that restrict possible allergens in 
the diet. They have been criticized for methodological weaknesses, 
and further study is needed in this area to confirm these findings. 
1.7.3   Behavioral Therapy: 
The goal is not only the reduction of hyperactivity, but rather 
the promotion of attentive and controlled behavior. 
Operant conditioning maybe particularly relevant because of the 
emphasis on rapid and clear reinforcement of gradual 
approximations of desirable behavior. Parent and teacher training in 
applying operant techniques and self-control cognitive therapies are 
being used.Social skills training can also help children learn new 
behaviors. In social skills training, the therapist discusses and models 
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appropriate behaviors important in developing and maintaining 
social relationships, like waiting for a turn, sharing toys, asking for 
help, or responding to teasing, then gives children a chance to 
practice. For example, a child might learn to "read" other people's 
facial expression and tone of voice in order to respond appropriately. 
Social skills training helps the child to develop better ways to play 
and work with other children. 
Support groups help parents connect with other people who 
have similar problems and concerns with their ADHD children. 
Members of support groups often meet on a regular basis (such as 
monthly) to hear lectures from experts on ADHD, share frustrations 
and successes, and obtain referrals to qualified specialists and 
information about what works. There is strength in numbers, and 
sharing experiences with others who have similar problems helps 
people know that they aren't alone. National organizations are listed 
at the end of this document. 
Parenting skills training offered by therapists or in special 
classes, gives parents tools and techniques for managing their child's 
behavior. One such technique is the use of token or point systems for 
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immediately rewarding good behavior or work. Another is the use of 
"time-out" or isolation to a chair or bedroom when the child becomes 
too unruly or out of control. During time-outs, the child is removed 
from the agitating situation and sits alone quietly for a short time to 
calm down. Parents may also be taught to give the child "quality 
time" each day, in which they share a pleasurable or relaxing activity. 
During this time together, the parent looks for opportunities to notice 
and point out what the child does well, and praise his or her 
strengths and abilities. 
Horn et al in 1991 have described an additive effect of stimulant 
medication and behavioral therapy. (52)Wolarich et al compared the 
effects of methylphenidate & behavior management in an 
experimental class room. Both had effects, but they did not interact. 
(53) 
So mild degrees of hyperactivity are best managed in the first 
instance with behavioral approaches, medications will then be 
reserved for those who do not respond. Also social skills training and 
participating into support groups have proved to be helpful as part of 
behavioral therapy. 
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Many studies were done regarding different modalities of treatment: 
Egger J . tried treating 76 patients with Oligoantigenic diet: 
62 of them improved, 21 of them attained normal range of behavior. 
28 were entered into double –blind cross over placebo with 
reintroduction of incriminated food; symptoms returned more in 
treated group than in  the placebo group.(54) 
Beidermann and Colleagues in Boston (USA) reviewed the literature of 
medication trials in ADHD: they found that tricyclic antidepressants 
were effective in more than 1000 patients .Also Atypical 
antidepressants e.g :  bupropion and tomoxetine (non-adrenergic 
specific antidepressant ) proved to be effective . 
Anticholinestrase inhibitors: tacrine and donepezil  Have a 
cognitive enhancing effect.(55) 
  
Arnold LA et al in Ohio (USA) studied the relation of zinc nutrition to 
treatment with amphitamines in ADHD: Effect was better in patients 
with adequate zinc levels.(56)  
Hamrin V. et al in Yale University in 2001 made a one-case study: 
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A boy 0f 12 years of age with ADHD was given both gabapentine & 
methylphenidate and showed improvement within 3 weeks. (57)   
 
1.10.4 Neurofeedback:  
In one study where an experimental approach that uses 
electronic devices to speed up or slow down brain wave activity, 
children subjected to this treatment were taught certain high-level 
mental activities when feedback information indicated that they were 
fully concentrating. They attended four 50-minute sessions, usually 
twice a week. At the end of the study, Ritalin use had dropped from 
30% to 6%. Significant improvement was reported in inattention, 
impulsivity, and response time, and IQs increased by an average of 
12 points. A 1999 presentation at a professional meeting reported on 
a study suggesting that 85% of ADHD adults and children improved 
after 20 sessions. This study was not reviewed by other professionals, 
and critics have identified methodological problems with this and 
other studies on neurofeedback. For example, in the 1999 study, only 
20% of the subjects had an actual diagnosis of ADHD. Nevertheless, 
the positive results from such studies warrant further research.  
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1.10.5 Alternative Remedies: 
A number of parents resort to alternative remedies as an 
alternative to psychostimulants and other drugs. Small trials have 
found some agents, such as ginkgo biloba, panax ginseng, and 
melatonin may possibly have benefits for ADHD. None, however, 
can be recommended, particularly for children, where their safety 
and effectiveness are completely unproven. 
 
1.10.6 Treatment of associated disorders: 
Stimulants also act on several of the other psychological 
problems often seen in the hyperactive children. 
Improvements have been reported for defiant antisocial 
behavior (58), quality of interactions with other children (59), hostility 
and lack of warmth in parent-child relationship (60). 
Probably all these benefits stem from the reduction of 
hyperactivity, the improvement in associated problems seldom 
amounts to normalization. The principles of treatment of associated 
disorders are the same when they are not co morbid, but in the 
 43
hyperactive child they need greater persistence and more supportive 
input from therapists. 
 
1.10.7   Promotion of learning: 
This should always be explicitly considered. This could be done 
either in main-stream schools which may require adjustment of 
curriculum to their needs; or in schools for children with special 
needs. 
Two main approaches are adopted: short periods of one-to-one 
learning and class room teaching, but teachers should have 
experience and training in the techniques of behavior modification. 
Social training with other children normally proceeds much 
less formally. 
 
1.10.8   Promotion of emotional adjustment: 
The beginning of coping with a handicap is recognizing and 
understanding it .This should be a prime goal of clinician’s initial 
contact with children and their families. The conveying of the 
professional knowledge about the condition and the attitude of 
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respecting the child’s struggle against the impairment can help all 
family members. 
 
1.10.9   Relieving family distress: 
This should be a goal in itself as well as a means of helping 
children to adjust. When it fails, then family breakdown can result. 
Respite care and links with other families can help reduce the rate of 
the worst outcomes. (57), (58) 
Prognosis: 
The teenage years are challenging for most children; for the child 
with ADHD they are doubly hard. All the adolescent problems –peer 
pressures, the fear of failure in both school and socially, low self-
esteem- are harder for the ADHD child to handle. 
In adulthood about 30%-70% of children with ADHD continue to 
exhibit symptoms in the adult years. 
Some of the cases were first discovered in adulthood. 
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1.11   JUSTIFICATION 
 
1. ADHD is an under-diagnosed condition, especially in less 
developed countries, and needs to be recognized. 
 
2. The condition has got a serious impact on the child’s learning, 
social & emotional development and on the family dynamics. 
 
3. No similar study was done in children in Sudan before. 
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1.12   OBJECTIVES 
 
         The objectives were to study:  
1.  the pattern of clinical presentation, and to recognize the 
different subtypes of the disorder in the study group. 
 
2.   the possible risk factors: family history, dietary factors: (sugars 
and sweets, chocolates, food additives). 
 
3.  the impact of the disorder on the child’s short-term learning, 
social & emotional development and on the family dynamics. 
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Chapter Two 
2. Patients and Methods 
 
 2.1       Study design: 
This is a facility-based, cross-sectional, case –control study. 
 
2.2       Study area:  
The study was conducted in: 
Khartoum Teaching Hospital, Military hospital (Omdurman) 
And the following centers for children with special needs in 
Khartoum state: 
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   Altagwa center (Omdurman) 
   Mind-development center (Omdurman) 
   Almubarak center (Khartoum) 
  Alanees center  (Khartoum)  
 
 
2.3   Duration of the study:  
The study duration was 8 months, from July 2006 to February 
2007,according to the following time frame: 
 
Time Frame: (in months) 
activity 1st 
 
2nd 
 
3rd 
 
4th 
 
5th 
 
6th 
 
7th 
 
8th 
Preparations 
 
        
Data 
collection 
        
Data 
analysis 
        
Draft report         
Final report         
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2.4    Study Population: 
2.4.1   Case definition: 
All children aged 2-18 years diagnosed as having ADHD by 
fulfilling the criteria of diagnosis of the ICD-10(International 
Classification of Disease-10)(45)  in the relevant hospitals or in the 
centers for children with special needs.  
  2.4.2   Control definition: 
A matching group of controls: same gender, age, in the 
same residential sites (Khartoum and Omdurman); who 
presented to pediatrics outpatient clinics with minor health 
complaints during the same study period. 
2.5   Sample Size:  derived from the equation: 
N: Z2.PQ/ D2 
N: Sample size = 59 
Z: Statistical certainity =1.96 
P: Prevalence = 0.04  (8) 
Q: probability of failure  
     =1-Q=0.96 (7 children who were already diagnosed as having                         
ADHD were not satisfying the criteria for diagnosis) 
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D: Desired margin of error at 95%=0.05 
2.6 Inclusion criteria: 
• All children in the age group 2-18 years diagnosed as ADHD, 
found in the relevant hospitals or centers for children with 
special needs, whose parents or caretakers are consenting to 
participate. 
• A matching group of controls. 
2.7   Exclusion criteria:  
          Children and/or parents who refuse to be  included in the 
study. 
Children whose symptoms do not fulfill the diagnostic criteria 
according to the ICD-10. 
Children with chronic CNS disorders e.g cerebral palsy, 
epilepsy or mental retardation. 
2.8  Research Tools:  
2.8.1Interview and Questionnaire: 
Parents were interviewed using a structured questionnaire 
Consisting of:  
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General information: personal data, mode of presentation,  
symptoms mentioned earlier (ICD-10) 
Possible risk factors: dietary history (sugars, sweets, additives 
and preservatives). 
Family dynamics: Child’s social interactions with mother, 
father, siblings and peers. Also how parents are coping with 
child’s disorder and the effect on their relationship. 
Effect of the disorder on the school performance. 
2.8.2. Physical Examination: 
General examination with special regard to CNS examination 
and developmental assessment . 
2.8.3  IQ scale: 
Wescler scale for children  was applied (by psychologists) for 
children who are suspected to have mental retardation to 
exclude them, but not for all children.This scale was modified 
tobe suitable to our culture and local sitiuations. 
2.8.4. Psychological Evaluation: 
  According to the ICD-10 (45) 
Group 1 A. Inattention : Should have 6 or more of : 
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1. Fails to give close attention to details. 
2. Has difficulty in sustaining attention in tasks or play. 
3. Dose not seem to listen when spoken to directly. 
4. Dose not follow through and fails to finish tasks. 
5. Avoids tasks requiring sustained mental effort. 
6. Often loses things necessary for tasks or activities. 
7. Often easily distracted by extraneous stimuli. 
Group 2 B. Hyperactivity-Should have 3 or more of: 
1. Often fidgets or squirms when sitting 
2. Has difficulty in remaining sitting when asked to 
3. Often runs around or climbs excessively in inappropriate 
situations 
4. Has difficulty in playing quietly  
5. Often ‘’on the go’’ as if driven by a motor  
 
Group 3 C. Impulsivity: At least one of: 
1. Often talks excessively 
2. Often blurts out answers before questions have been completed 
3. Has difficulty awaiting turn 
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4. Often interrupts or intrudes 
 
Group 4. Onset of symptoms before the age of seven years. 
 
Group 5.  Symptoms occur in more than one setting (at home, school, 
during social visits). 
Group 6.  Clear evidence of significant impairment in social or 
academic functions. 
 
Group 7.  Not caused by other disorder. 
 
2.9 Research Team:  is composed of: 
1. The Author who recruited children, interviewed parents, 
completed the questionnaire, did the clinical examination,the 
psychological evaluation, did the master sheets, participated in 
statistical analysis and wrote up the thesis. 
2. Psychiatrists: Providing diagnosed cases. 
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3. Psychologists: helped with approaching care-takers, locating 
cases and completing the questionnaire (help in explaining the 
different symptoms to parents and care-takers). 
4. Statistician 
2.10 Statistical analysis: 
Data was collected and a master sheet was performed. The data 
was analyzed using a soft program: Statistical Package of Social 
Sciences (SPSS). 
Significance testing of differences between proportions was 
conducted using the Chi-square test whenever applicable, adjusted 
by Pearson's or Fisher's exact test, depending on the number of 
observations, with a value corresponding to p <0.05 for significance 
unless otherwise stated.  
The Chi-Square Test procedure tabulates a variable into 
categories and computes a chi-square statistic. This goodness-of-fit 
test compares the observed and expected frequencies in each 
category to test either that all categories contain the same proportion 
of values or that each category contains a user-specified proportion of 
values. 
 55
Observed Significance Level (the p value) 
It is the basis for deciding whether or not to reject the null 
hypothesis. It is the probability that a statistical result as extreme as 
the one observed would occur if the null hypothesis were true. If the 
observed significance level is small enough, usually less than 0.05  the 
null hypothesis is rejected. 
Odd’s ratio, Relative Risk and Mantel-Hanzel test are used for 
case-control studies. 
2.11 Ethical Issues:  
Permission was obtained from the relevant hospitals and 
centers for children with special needs, by a letter issued from the 
pediatric department asking for acceptance and cooperation. 
Informed verbal consent has been taken from child, parents or 
caretakers. 
The information collected is highly confidential, using serial numbers 
rather than name. 
 
2.12 Budget: 
• Writing and printing of proposal and Questionnaire…     20000 SD  
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• Local travel for data collection ………………………     80000 SD 
• Analysis        …………………………………………     40000 SD  
• Printing of the thesis ……………………………………     20000 SD 
• TOTAL …………………………………………………   160000 SD 
This was paid by the author. 
 
 
 
 
2.13  Constraints: 
1. Difficulty in locating the cases. 
2. Difficulty in filling the questionnaire (some of the symptoms 
were not  recognized by the parents). 
3. The dietary habits of the children (both cases and controls) 
were not  supervised by their families, especially at school. 
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                                               Chapter Three 
                                            3. Results 
3.1 demographic characteristics of children in the study population: 
3.1.1   Gender distribution: 
   The study included 73 cases, of which 42 ( 58 %) were males; while    
31 (42 % ) were females. The controls were also 73 with the same 
male: female ratio.(Figure 1) 
3.1.2   Age distribution: 
  The age groups in both cases and controls26 ( 36%) were below 5 
years,32 ( 44%) between 5-10 years, while the remaining15(21% )were 
older than 10 years. There is no statistical difference between the two 
groups age wise. P=1.0 ( Table1) 
3.2   Pattern of clinical presentation: 
The commonest presenting symptoms amongst the cases were 
in the inattention part of the disorder; many of the symptoms in each 
of the categories (i.e inattention, hyperactivity and impulsivity) were 
found amongst the controls, but not fulfilling the criteria for the 
diagnosis. (Figure 2) 
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Figure 1: Distribution of cases and controls by gender: 
                                              n = 73 
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Table 1: Distribution of the study sample (cases and controls)        
                 according to age groups 
 
 
 
 
                 Cases Controls P 
value 
Age          
(years) 
    n  %  n                    %  
< 5years   26    35.6 26 35.6 1.00 
5-10 years   32   43.8 32 43.8 1.00 
>10 years   15   20.6 15 20.6 1.00 
Total   73 100.0 73 100.0  
 
 
 
                                                         P = 1 
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However, only one symptom in the impulsivity part of the disorder 
which is ‘‘talks excessively’’ was found to be not statistically 
significant between cases and controls. P< 0.75 (Table 2) 
Amongst the controls, symptoms of hyperactivity were more 
than the other two categories: the inattention and the impulsivity. 
(Figure 2) 
 
3.2.1 Clinical presentation in relation to age groups: 
From observing the group of cases in relation to type of 
symptoms ; it was found that certain symptoms occur in younger age 
group e.g. ‘’fidgets and squirms when sitting’’ P< 0.008; others in 
older age group (mainly symptoms of Inattention) P< 0.009, while 
other symptoms were not related to age  ( Table 3) 
 
3.2.2: Clinical presentation in relation to gender: 
Some symptoms of Hyperactivity are more common in males. 
(Table 4) 
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Table 2: Distribution of the study sample (cases and controls)  
                  according to clinical presentation 
 
 
 
Symptom Cases  Controls  P  
 n % n % value 
A.Inattention      
1.Fails to give close attention to details  66 90 18 25 <0.00 
2.Has difficulty in sustaining attention in 
tasks     
70 96 9 12 <0.00 
3.Does not seem to listin when spoken to 59 81 19 26 <0.00 
4.Does not follow through and fails to 
finish tasks 
68 93 9 12 <0.00 
5.Avoids tasks requiring sustained 
mental effort 
65 89 13 18 <0.00 
6.Often loses things necessary for tasks  66 90 9 12 <0.00 
7Easily distracted by extraneous stimuli 60 82 16 22 0.00 
B.Hyperactivity      
1. Often fidgets and squirms when sitting 64 88 19 26 <0.00 
2.Has difficulty in remaining sitting 56 77 21 29 <0.00 
3.Often runs around and climbs 
excessively 
63 86 16 22 <0.00 
4.Has difficulty in playing quietly 47 64 10 14 <0.00 
5.Often on the go 55 75 14 19 <0.00 
C.Impulsivity      
1.Often talks excessively 19 26 11 15 <0.75 
2.often blurts out answers 42 58 16 22 <0.00 
3.has difficulty awaiting turn 58 79 16 22 <0.00 
4.Often interrupts or intrudes 62 85 7 10 <0.00 
 
   C1   P = 0.75 
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Table 3: Clinical presentation in relation to age groups  
                 among the cases (n=73) 
 
 
 
Age < 5 
years 
 5-10 
years 
  > 10 
years 
 P 
 
 
n % n % n % value 
A.2 Has difficulty    
in sustaining 
attention 
23 88.5 32 100 15 100 <0.040
A.4 Does not 
follow through 
22 84.6 31 96.8 15 100 <0.042
B.1 Often fidgets or 
squirms 
19 73.1 26 81.3 15 100 <0.017
B.2 Has difficulty 
in remaining sitting 
25 96.1 29 90.6 10 66.7 <0.132
Total    26  32 15 
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Table (4): Clinical presentation in relation to gender 
                    In the cases group (n=73) 
 
 
 
Sex 
 
 
            Symptom 
Males  Females  P 
value 
 n % n %  
A.5 Avoids tasks 
requiring mental effort 
41 98 24 77 <0.009
B.2 Has difficulty in 
remaining sitting 
37 88 19 61 <0.008
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3.2.3:  Clinical presentation in relation to position in the family: 
Some symptoms were found more in last born, mainly 
symptoms of Inattention e.g. fails to give close attention to details, 
often easily distracted by extraneous stimuli.  (Table q5) 
3.3:  Family history of similar condition: 
In 21% of the cases there was a family history of ADHD 
(siblings or cousins), while 79% had no family history of ADHD.  
3.3.1:  Family history in relation to gender: 
The presence of family history was significantly more in male 
cases in comparison to females. P< 0.009 (Table 6) 
 
3.4  Family backgrounds and interfamilial relationships : 
3.4.1 Family Size : 
Comparing cases and controls in regard to the family size ;  
shows that the number of cases increased with increase in the 
number of siblings ,the difference was found to be statistically 
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Table (5): Clinical presentation in relation to position in the                                      
                   Family 
 
 
 
Position 
 
 
             Symptoms 
1st born  Middle 
born 
 Last 
born 
 P 
value 
 n % n % n %  
A.1 Fails to give 
close attention 
11 78.6 23 85.1 32 100 0.039 
A.5 Avoids tasks 
requiring mental 
effort 
10 71.4 27 100 28 87.5 0.020 
A.7 Easily distracted 
by extraneous stimuli 
10 71.4 20 74.1 30 93.8 0.073 
B.2 Has difficulty in 
remaining sitting 
7 50 22 81.5 27 84.4 0.030 
C.4 Often interrupts 
or intrudes 
11 78.6 27 100 24 75 0.021 
Total 14 27 32 
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Table (6): Family history of similar condition in relation to gender  
                      In the cases group (n=73) 
 
 
Sex 
 
 
 
   F.History 
Males  Females  
 n % n % 
Present 13 31 2 6 
Absent 29 69 29 94 
Total 42 100.0 31 100.0 
 
 
 
 
                                                  P = 0.009 
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This observation might support the theory which suggests that 
parenting behaviors might be one of the possible causes of this 
disorder; although this theory was much debated, and studies did 
not give it much support. 
 
3.4.2  Position in the family: 
The distribution of cases increases in those who were born last 
or in the middle of their families more than the first born.  This 
relation was found to be statistically significant.  (Figure 4) 
 
3.4.3:  Relationships with others: 
In comparing cases and controls in terms of social interactions 
with others:  mother,  father,  siblings and peers;  it was found that 
the disorder has affected the cases in a statistically significant way . 
Tables 7, 8 ,9, 10 shows the differences between cases and 
controls in this regard with P < 0.05 
However, it was noticed that the relationship with the mother 
was the least affected.  
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Table (7): Distribution of study sample(cases and controls)              
                 according to relationship with father 
 
 
 
 
Relation with 
father 
Cases  Controls  P 
value 
 n % n %  
Good 39 54.9 55 75.4 <0.007
Moderate 18 25.4 16 21.9 <0.004
Poor 13 18.3 2 2.7 <0.001
Aggressive 1 1.4 0 0 <0.000
Total 71 100.0 73 100.0  
 
 
 
                                            
 
 
*Tow of the cases were orphans 
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Table (8):Distribution of the study sample(cases and controls)  
                 according to relationship with mother 
 
 
 
 
Relation 
with mother 
Cases  Controls  P 
Value 
 n % n %  
Good 39 53.4 65 89.1 <0.00 
Moderate 22 30.1 8 10.9 <0.00 
Poor 11 15.1 0 0 <0.00 
Aggressive 1 1.4 0 0 <0.00 
Total 73 100.0 73 100.0  
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Table (9):Distribution of the study sample(cases and controls)  
                 according to relationship with siblings 
 
 
 
Relation 
with siblings 
Cases  Controls  P 
Value 
 n % n %  
Good 20 27.4 55 75.3 <0.00 
Moderate 29 39.7 15 20.5 <0.00 
Poor 17 23.3 3 4.2 <0.00 
Aggressive 7 9.6 0 0 <0.00 
Total 73 100.0 73 100.0  
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Table (10):Distribution of the study sample(cases and controls)  
                   according to relationship with peers 
 
 
 
Relation 
with peers 
Cases  Controls  P 
Value 
 n % n %  
Good 13 17.8 46 63.1 <0.00 
Moderate 22 30.1 23 31.5 <0.00 
Poor 29 39.7 3 4.1 <0.00 
Aggressive 9 12.4 1 1.3 <0.00 
Total 73 100.0 73 100.0  
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                         3.4.3.1:  Relation with others in relation to 
position in the family: 
Regarding position in the family in relation to peers 
relationships, middle and last borne were doing better than first 
borne. 
While in relationship with mother, those who were last borne 
were doing better. P< 0.369 (Tables11, 12) 
 
3.4.3.2: Relation with others in relation to age: 
It was noticed that in terms of relationships with father,  
siblings and peers ; it tends to improve with increase in age , this was 
found to be of statistical significance. P< 0.05(Tables 13, 14, 15) 
But in the case of relationship with mothers it was not significant, i.e 
it was not affected by age. 
 
3.5 School performance: 
Poor school performance was found more in cases than in 
controls showing a statistical significance.  P< 0.00 (Figure 5) of the 
cases, four had good school performance. 
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Table (11): Relationship with peers in relation to position in the      
                    Family within the cases (n=73) 
 
 
 
 
 
      
 
 
 
 
 
 
 
 
 
Position 
 
     
Relation 
1st borne  middle  Last 
borne 
 P 
Value 
 n % n % n %  
Good 3 21.4 15 55.6 10 31.3 <0.00 
Moderate 5 35.7 11 40.7 2 6.3 <0.00 
Poor 0 0 1 3.7 18 56.3 <0.00 
Aggressive 6 42.9 0 0 2 6.1 <0.369
Total 14 100.0 27 100.0 32 100.0  
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Table (12): Relationship with mother in relation to position in the  
                   family within the cases (n=73) 
 
 
 
Position 
 
 
      Relation 
1st borne  middle   
Last 
borne 
 P  
value 
 n % n % n %  
Good 3 21.4 20 74.1 16 50 <0.036
Moderate 6 42.9 5 18.5 11 34.4 <0.034
Poor 5 35.7 2 7.4 4 12.5 <0.271
Aggressive 0 0 0 0 1 3.1 <0.00 
Total 14 100.0 27 100.0 32 100.0  
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Table (13): Relationship with father in relation to age group 
                   within the cases (n=73) 
 
 
Age 
group 
 
   Relation 
< 5 
years 
 5-
10years 
 >10 
years 
 P 
value 
 n % n % n %  
Good 8 30.8 21 65.6 12 80 <0.083 
Moderate 9 34.6 9 28.1 1 7 <0.058 
Poor 9 34.6 2 6.3 2 13 <0.183 
Aggressive 0 0 0 0 0 0  
Total 26 100.0 32 100.0 15 100.0  
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Table (14): Relationship with siblings in relation to age group 
                   within the cases (n=73) 
 
 
 
Age 
 
 
     Relation 
< 5 
years 
 5-10 
years 
 > 10 
years 
 P 
value 
 n % n % n %  
Good 2 7.7 10 31.3 8 53.3 <0.023
Moderate 15 57.7 13 40.6 2 13.4 <0.009
Poor 6 23.1 7 21.9 5 33.3 <0.034
Aggressive 3 11.5 2 6.2 0 0 <0.00 
Total 26 100.0 32 100.0 15 100.0  
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Table (15): Relationship with peers in relation to age group 
                   Within the cases (n=73) 
 
 
Age 
 
       Relation  
< 5years   5-10 
years 
 > 10 
years 
 P value 
 n % n % n %  
Good 0 0 5 15.6 8 53.3 <0.001 
Moderate 10 38.4 11 34.4 1 6.7 <0.00 
Poor 12 46.2 11 34.4 6 40 <0.004 
Aggressive 4 15.4 5 15.6 0 0 <0.00 
Total 26 100.0 32 100.0 15 100.0  
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School performance in relation to gender: 
Studying the school performance in the cases, showed a 
difference between males and females ;with females doing less than 
males, but this was not found to be of statistical difference . P< 0.020 
(Table 16) 
 
3.6   How parents are coping with their child illness: 
The majority of parents: 66% were coping well with their 
child’s disorder, while 34% were not coping well with the disorder. 
(Figure 6) 
 
3.6.1 How parents are coping in relation to gender: 
Parents are coping better with their child’ disorder when the 
affected child is a female, rather than a male. Males hyperactivity is 
less tolerated by parents. P< 0.001 (Table 17) 
 
3.7 Problems arising between parents: 
     In 23% of the families; problems between parents were present, 
while 77%of the families were not having problems. (Figure 7) 
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Table (16): School performance in relation to gender 
                    within the cases (n=73) 
 
 
 
Sex 
 
             School 
   performance    
Males  Females  
 n % n % 
Good 4 11.8 0 0 
Moderate 4 11.8 6 19.4 
Poor 24 70.6 22 71 
Aggressive 2 5.8 3 9.6 
Total 34 100.0 31 100.0 
 
 
 
                                                        P<0.207 
 
 
* 8 children were not attending neither school nor kindergarten 
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Table (17): Parents coping with child’s disorder in relation to  
                   Gender among the study cases 
 
 
 
Sex 
 
         parents 
      coping 
Males  Females  
 n % n % 
Well 21 50 27 87.1 
Not well 21 50 4 12.9 
Total 42 100 31 100 
 
                                
                                            P < o.oo1 
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3.7.1: problems arising between parents in relation to gender: 
When the affected child in the family is a male, there is a 
significantly increased incidence of problems between parents. P< 
0.004 (Table 18) 
 
3.8 Help with care of the child from other people: 
In 59% of the cases, the families received help from other 
people with their child care, where in 41% were not receiving any 
help with care. (Figure 8) 
 
3.9   Possible dietary risk factors: 
In comparing cases and controls in consumption of certain 
dietary items ,which has been incriminated in the etiology of ADHD; 
namely chocolates and sweets, foods containing additives and 
preservatives (chips and some cereals ),It was found that it is more 
frequent  among the study cases. P< 0.05 Figure (9) & (10) 
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Table (18): Problems arising between parents in relation to                     
                     gender among study cases (n=71) 
 
 
 
Sex 
 
 
      Problems  
Males  Females  
 n % n % 
Present 14 35 2 6.5 
Absent 26 65 29 93.5 
Total 40 100.0 31 100.0 
 
 
                                                                 P < 00.4 
 
 
*Two of the boys were orphans (dead fathers) 
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3.9.1: Clinical presentation in relation to chocolates and sweets: 
From observing the presence of certain symptoms in relation to 
frequency of intake of chocolates and sweets; the only symptom 
which was found to have statistical significance was excessive 
talking. P< 0.133 
 
3.9.2: Clinical presentation in relation to foods containing additives 
or preservatives: 
The only symptom which was found to be related significantly 
to increased intake of foods containing additives or preservatives 
was: difficulty in sustaining attention in task or play. P=0.008 
 
 
 
 
 
 
 
Chapter Four 
 96
 Discussion 
  
4.1 Characteristics of the study population: 
         
 The study included 73 cases and 73 controls, with predominance of 
males, male: female ratio is 1.35: 1. This has been shown by Ross & 
Ross who did a review of the prevalence of ADHD in US clinics and 
found a male: female ratio of 4:1. (57) 
The majority of cases were  between five and ten years (school 
age), this reflects that recognition of the disorder occurs mainly when 
the child enters kindergarten or school, because children with ADHD 
tend to be disruptive and noisy in classrooms. 
4.2 Pattern of clinical presentation: 
The commonest presenting symptoms were in the inattention 
category of the disorder (Table 2). This is partly due to the fact that 
according to the ICD-10; in order to fulfill the criteria for diagnosis, 
six out of seven of the symptoms of inattention are required. 
Also it was found that many of the symptoms in the three other 
categories of the disorder were reported among the control group, 
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but not to an extent to fulfill the diagnostic criteria. This has been 
noticed by Stewart in a study in 1966, who mentioned that symptoms 
can also be seen in excess in non-hyperactive children. (28) 
This indicates that many of those symptoms can occur in 
normal children, but not to the extent that it adversely affects their 
social interactions and learning abilities. In principle children can 
break rules or get into danger or act out of turn for other reasons than 
thoughtlessness, they may act from  anger. (27) 
Only one symptom in the impulsivity category of the disease 
(often talks excessively) was found to have no statistical significance 
between cases and controls. 
This specific symptom was reported less frequently in cases; 
while in controls this might be a variant of normal behavior. 
Symptoms of hyperactivity were found in the control group to 
occur more frequently than inattention or impulsiveness. 
 
This reflects that normal children tend to be hyperactive as part of 
their normal development rather than inattentive or impulsive. 
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Certain symptoms (e.g. fidgets and squirms when sitting) were 
reported more in the younger age group (less than five years) 
indicating more occurrence of hyperactivity in this age group. While 
symptoms of inattention were reported more in the older age group 
(more than ten years), such symptoms are usually recognized during 
school, as they interfere with the learning ability. Studies in this 
particular area were not found. 
 
Some of the symptoms of Hyperactivity were found more in 
males than in females. This may be due in part to the overall male 
predominance. 
Symptoms of inattention were found more in last born, while 
some of the symptoms of impulsiveness (often interrupts or intrudes) 
were noticed more in middle born. 
Previous studies did not mention an explanation for this 
observation. 
 
 
4.3 Risk Factors:  
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In 21% of the cases positive family history of similar condition was 
found. This was found to be statistically not significant, though 
previous studies had proved otherwise (14). Safer in a study in 1973 
concluded that full siblings of ADHD children are more likely than 
half siblings to be hyperactive themselves. (17)  
Among the controls, many of the parents/caretakers were not 
even aware of the presence of ADHD, so they could not be certain 
whether other members of their families actually had the disorder or 
not. This has created a limitation in studying family history as a 
possible risk factor comparing cases and controls. 
It was found that positive family history was reported more in male 
patients than females. 
Families in the study were divided into three groups according 
to size. It was found that the number of cases increased with increase 
in the family size. This observation might support the theory that 
suggest the possibility of parenting role in the etiology of the 
disorder, (parents having to cope with a large number of children), 
though this theory was much debated. (40) 
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Distribution of cases increased in those who were born last in 
their families (44% of the cases). Again this can be explained by the 
parenting role in the etiology, the parents especially the mothers 
being busy with the care of other children in the family and partially 
leaving the care of last born babies to older siblings. 
 
In general, comparing cases to controls in regard to social 
interactions, it was found that ADHD had negatively affected the 
social interaction of patients. This agrees with previous studies which 
had reached the same conclusion. . (5)   
Taylor et al in 1991 did a questionnaire survey in 7-8 year old 
boys in a school system, observed that children with ADHD may 
sometime become aggressive causing other children to resent and 
avoid them. ,(31) 
 
Half of the cases had good relation with their mothers, while   
only 15% had poor relations. 
Regarding position of the child in the family; last borne were 
doing better in relation with mothers. This might be due to the 
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presence of older siblings who help with the care of the affected 
child, giving the mother some sort of respite care, thus reducing the 
stress in mother –child relationship. 
   The relationship was not affected by age of the child. 
 
Also half of the cases had good relations with their fathers, 25% 
moderate and 19% had poor relation. It was found that the child 
relationship with his father improved with increase in age, which 
might be due to the fact that fathers tend to be more firm with 
children than mothers, causing young children to sometimes be 
fearful when dealing with their fathers, however this tends to 
improve with getting older.  This was not affected by child’s position 
in the family. 
The poor relationships might either be the cause or the effect of 
the disorder, as Battle and lacey in 1972 concluded that ADHD is 
more common in families with previous hostile parent-child 
relationship. (39) This is especially true in divorced families or when 
the father is abroad. 
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Good relations with siblings were found in 27%, moderate in 
40%, while poor relations occurred in 30%. The relation was not 
affected by the position in the family, but it tends to improve with 
increase in age, this is because when they are young; siblings tend to 
have competitive relationships and especially when one of them is 
having ADHD causing a lot of trouble to his siblings, destroying their 
plays and losing their things, but when they grow older this becomes 
less and older siblings come to understand about the disorder. 
Relationships with peers was the worst, only 18% had good 
relations with peers, 30% moderate, while half of the cases were poor 
and aggressive. This was previously recognized in other studies. (31)  
Children with ADHD have unaccepted behavior to the extent 
that they become isolated and unpopular among their peers and do 
not achieve academically as they should. (32) 
 
 
 
4.3 School Performance : 
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Among the study group: 8 cases were not attending 
kindergarten or school, mainly due to their illness which interrupted 
schooling and learning abilities. Poor and very poor performance was 
found in 79% of cases (Figure 5) due to the impact of the disorder 
also in other studies similar results were found. (19) Four of the cases 
actually had good school performance (those were on treatment), 
which proves the positive effect of medications. Many of the cases 
were attending schools for children with learning difficulties and 
special needs, so in spite of the fact that there is a statistical 
significance in comparing cases and controls in regard to schooling; 
the above  mentioned created a limiting factor in the assessment and 
it can not be relied upon. 
 
One third of parents were not able to cope well, having 
difficulty in understanding that their children do have an illness for 
which several modalities of treatment are available, they tend to deny 
the problem or even refuse to take the child to specialized clinics, 
while the rest showed great patience in coping with and accepting 
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their child’s disorder, mothers being more so than fathers in spite of 
their constant contact with the hyperactive child for most of the time.   
Coping was better when the affected child was a female rather 
than a male. This could be explained partly by the presence of 
symptoms of hyperactivity in males in comparison with inattention 
symptoms in females. 
It can also be supported by the study of Battle and Lacey in 
1972, who observed that adults are often more tolerant of 
hyperactivity in girls than in boys, at least before school age. (39) 
Unfortunately in one third of families the presence of an 
affected child has created an atmosphere of stress and frequent 
arguments between the parents, not to mention the feelings of guilt 
and blaming each other for being the cause of the disorder. (40) 
 
In three of the families, this unfortunate situation has led to 
divorce, the problems occurred more when the affected child was a 
male; this reflects the cultural focus on male children more than 
females. 
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Half of the families received help with the care of their affected 
child. School was considered as part of this help, since the child 
spends about 5-6 hours/day in school for 5-6 days/week, this gives 
the family, especially the mothers respite care on daily basis, which 
help minimizing the interfamilial stresses. Other sources of help were 
older sisters and extended families. 
 
4.4 Possible dietary risk factors: 
Though children in both cases and controls groups were 
consuming chocolates, sweets and foods containing additives or 
preservatives (especially school-aged children); but the relation was 
found to be of statistical significance. (Figures 9,10)          
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                                 CONCLUSION 
 
• In the study group male predominance was observed, with a 
male to female ratio of 1.35 : 1 . 
• The age group which was mostly represented in the study group 
was those between 5 – 10 years, while the age group of those 
who are more than 10 years were the least represented. 
• Regarding the pattern of clinical presentation and the different 
subtypes of the disorder, the following was found: 
• Symptoms of inattention were the ones dominating on        
the other two categories. 
• Symptoms of all three categories of the disorder were also 
noticed among the control group; but not fulfilling the 
criteria for the diagnosis. 
• The presence of one symptom in the impulsivity category  
which is ‘’talking excessively ‘’was found to be 
statistically insignificant between cases and controls. 
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• Some of the symptoms of hyperactivity were found to occur 
more in males. 
• The disorder had a great impact on the child’s social interactions, 
in terms of relations with father, mother, siblings and peers. 
 
• The Risk factors were found to be: 
• Being  the last borne. 
• Family history  in male patients. 
• Consumption of Sweets, chocolates and food containing 
additives and preservatives. 
• Relationships with fathers, siblings and peers were found to 
improve with age , while those with mothers were not affected . 
• Middle borne and last borne were having better relations with 
peers and siblings than first borne, while last borne were noticed 
to have better relations with their mothers. 
• School performance and learning abilities of these children were 
adversely affected by the disorder; males were doing better than 
females. 
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• The family dynamics of those children with ADHD were 
affected: about one third of the families of affected children were 
not able to cope well with the problem, in some of these families 
this has led to frequent arguments and problems between 
parents. 
• In three families this had ended with divorce. 
• More than half the families were receiving help with the care of 
the child, this had made things better and reduced the 
interfamilial stresses. 
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RECOMMENDATIONS 
• Better understanding of the disorder is needed to support 
families having affected children .This can be achieved by 
counseling and social support offered by paediatricians, 
psychiatrists , psychologists and social workers. 
• Special clinics for ADHD children are required, with a 
multidisciplinary team approach, consisting of : psychiatrists , 
psychologists , social workers , dietitians and school teachers . 
• Enrolling psychologists or social workers in school health service 
teams will help in early recognition  of the disorder. 
• Institutes special training courses and sessions for general 
practioners and paediatricians, who have the chance to 
encounter affected children and who can help greatly with 
referral to appropriate clinics and to support the families. 
• A community-based study is needed to determine the 
prevalence of the condition in Sudan. 
• Raising the community awareness of the disorder by using the 
media : television and radio programes. 
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